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(54) LAMINATED CAPACITOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the equivalent 
series impedance of a laminated capacitor. 
SOLUTION: While the sizes L and W of the main body 2 
of a laminated capacitor in the lengthwise and widthwise 
directions are made substantially equal to each other, 
the patterns of first and second internal electrodes 10 
and 1 1 which are faced to each other are formed in 
substantially square shapes. The first lead-out sections 
12 of the first electrode 10 and the second lead-out 
sections 14 of the second electrode 1 1 are formed so 
that the sections 12 and 14 may be exposed on two side 
faces 5 and 6 and two end faces 7 and 8 of the main 
body 2. First external terminal electrodes 13 connected 
to the first lead-out sections 12 and second external 

terminal electrodes 15 connected to the second lead-out sections 14 are alternately arranged 
on the side faces 5 and 6 and end faces 7 and 8, so that the electrodes 13 and 15 may be 
faced oppositely to each other through the main body 2 on the front side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] m . .. . 

[Claim 1] It is specified with the length direction size, a crosswise size, and the thickness direction size. 
Said length direction size and said crosswise size substantially [ equal ] The 1st and 2nd principal planes 
which are making the shape of the square pole and are specified with said length direction size and said 
crosswise size and which carry out phase opposite, The 1st and 2nd sides which are specified with said 
length direction size and said thickness direction size and which carry out phase opposite, It has a main 
part of a capacitor which has the 1st and 2nd end faces which are specified with said crosswise size and 
said thickness direction size, and which carry out phase opposite. And said main part of a capacitor It 
has at least one pair of 1st and 2nd internal electrodes which counter mutually through said specific 
dielectric layer so that two or more dielectric layers prolonged in the direction of said principal plane 
and a capacitor unit may be formed. Said 1st and 2nd internal electrodes both have the side which 
extends in parallel to each of said 1st and 2nd sides of said main part of a capacitor, and the 1st and 2nd 
end faces. It has a square pattern substantially, respectively. Said 1st internal electrode The 1st cash- 
drawer section of said 1st and 2nd sides and the 1st and 2nd end faces pulled out even upwards, 
respectively is formed respectively. Said 1st and 2nd sides in which said 1st cash-drawer section was 
pulled out, and the 1 st and 2nd end faces respectively upwards The 1 st external terminal electrode 
electrically connected to said 1st cash-drawer section, respectively is prepared. Said 2nd internal 
electrode The 2nd cash-drawer section of said 1st and 2nd sides and the 1st land 2nd end faces pulled out 
even upwards, respectively is formed respectively. Said 1st and 2nd sides in which said 2nd cash-drawer 
section was pulled out, and the 1st and the 2nd end face respectively upwards The 2nd external terminal 
electrode electrically connected to said 2nd cash-drawer section, respectively is prepared. Said 1st 
external terminal electrode and said 2nd external terminal electrode A multilayer capacitor arranged so 
that so-called difference may counter mutually through said main part of a capacitor at the front while 
standing in a line by turns on the said 1st and 2nd side, 1st, and 2nd end faces. 
[Claim 2] A multilayer capacitor of a publication of claim 1 respectively equipped with the said 1st 
[ two or more ] and 2nd cash-drawer sections, said 1st, and 2nd external terminal electrodes about each 
of said 1st and 2nd sides and the 1st and 2nd end faces. 

[Claim 3] A multilayer capacitor of a publication of claim 1 respectively equipped with the said four or 
less 1st and 2nd cash-drawer sections, said 1st, and 2nd external terminal electrodes about each of said 
1st and 2nd sides and the 1st and 2nd end faces. 

[Claim 4] It is the multilayer capacitor according to claim 1 to 3 with which the number of portions of 
said 1st internal electrode and said 2nd internal electrode which counter is made into plurality so that 
said two or more capacitor units by which parallel connection was carried out with said 1st and 2nd 
external terminal electrodes may be formed. 



[Translation done.] 
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precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the multilayer capacitor which 

may be especially applied advantageously in a RF circuit about a multilayer capacitor. 

[0002] 

[Description of the Prior Art] There are some which were indicated by Jp,2-256216,A as a conventional 
multilayer capacitor interesting for this invention. Reduction-ization of an equivalence serial inductance 
(ESL) is attained so that the multilayer capacitor indicated here may fit use in a RF region. 
[0003] Therefore, two or more cash-drawer sections of two sides which counters mutually through a 
specific dielectric layer and in which, as for two or more 1st and 2nd internal electrodes, the main part of 
a capacitor carries out phase opposite, respectively pulled out even upwards on the other hand at least 
are formed, and an external terminal electrode is prepared in relation to each cash-drawer section. And 
these external terminal electrode is arranged so that two or more 2nd external terminal electrodes 
connected to two or more cash-drawer sections of two or more the 1st external terminal electrode and 
2nd internal electrode which are connected to two or more cash-drawer sections of the 1st internal 
electrode on the side of the main part of a capacitor, respectively may be located by turns. 
[0004] Although induction of the magnetic flux it is decided in the direction of this current that that 
direction will be will be carried out, therefore a self-inductance component will arise in such a 
configuration if current flows toward each of the 2nd external terminal electrode from each of the 1st 
external terminal electrode As mentioned above, in the portion which the 1st external terminal electrode 
and the 2nd external terminal electrode adjoin, since the 1st external terminal electrode and the 2nd 
external terminal electrode are arranged by turns, since the magnetic flux in which induction is carried 
out by current is offset advantageously, it can reduce generating of magnetic flux. Consequently, 
reduction of ESL can be aimed at. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since any external terminal electrode is not located 
on two end faces in which the main part of a capacitor carries out phase opposite, [ near / each / these 
two end faces ], counter acting effect of magnetic flux cannot be expected substantially, but it has 
become the hindrance of much more reduction of ESL. 

[0006] Then, the purpose of this invention is offering the multilayer capacitor improved so that low 

ESL-ization could be attained more effectively. 

[0007] 

[Means for Solving the Problem] This invention is characterized by having the following configurations 
in order to solve an above-mentioned technical technical problem. 

[0008] Namely, a multilayer capacitor concerning this invention As a main part of a capacitor, it is 
specified with the length direction size, a crosswise size, and the thickness direction size. And the length 
direction size and a crosswise size are making the shape of the equal square pole substantially. The 1st 
and 2nd principal planes which are specified with the length direction size and a crosswise size and 
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which carry out phase opposite, It has what has the 1st and 2nd end faces which are specified with the 
1st and 2nd sides which are specified with the length direction size and the thickness direction size, and 
which carry out phase opposite, a crosswise size, and the thickness direction size, and which carry out 
phase opposite. 

[0009] Moreover, this main part of a capacitor is equipped with at least one pair of 1st and 2nd internal 
electrodes which counter mutually through a specific dielectric layer so that two or more djelefctric 
layers prolonged in the direction of a principal plane and a capacitor unit may be formed. These 1st and 
2nd internal electrodes have a square pattern, respectively on a real target which both has the side which 
extends in parallel to each of the 1st and 2nd sides of a main part of a capacitor, and the 1st and 2nd end 
faces. 

[0010] Moreover, respectively, the 1st cash-drawer section of the 1st and 2nd sides and the 1st and 2nd 
end faces pulled out even upwards, respectively is formed, and, as for the 1st internal electrode, the 1st 
external terminal electrode of the 1st and 2nd sides in which the 1st cash-drawer section was pulled out, 
and the 1st and 2nd end faces connected electrically upwards at the 1st cash-drawer section, respectively 
is prepared. 

[001 1] On the other hand, respectively, the 2nd cash-drawer section of the 1st and 2nd sides and the 1st 
and 2nd end faces pulled out even upwards* respectively is formed, and, as for the 2nd internal 
electrode, the 2nd external terminal electrode of the 1st and 2nd sides in which the 2nd cash-drawer 
section was pulled out, and the 1st and the 2nd end face connected electrically upwards at the 2nd cash- 
drawer section, respectively is prepared. 

[0012] And the 1st external terminal electrode and the 2nd external terminal electrode are arranged so 
that so-called difference may counter mutually through a main part of a capacitor at the front, while 
standing in a line by turns on the 1st and 2nd side, 1st, and 2nd end faces. 

[0013] In this invention, it is desirable to have the two or more 1st and 2nd cash-drawer sections, 1st, 
and 2nd external terminal electrodes respectively about each of the 1st and 2nd sides and the 1st and 2nd 
end faces. 

[0014] Moreover, in this invention, it is more desirable to have the four or less (sum total) 1st and 2nd 
cash-drawer sections, 1st, and 2nd external terminal electrodes respectively about each of the 1st and 
2nd sides and the 1st and 2nd end faces. 

[0015] Moreover, in this invention, let the number of portions of the 1st internal electrode and the 2nd 
internal electrode which counter be plurality so that you may form preferably two or more capacitor 
units by which parallel connection was carried out with the 1st and 2nd external terminal electrodes. 
[0016] 

[Embodiment of the Invention] Drawing 1 thru/or <A HREF= , VTokujitu/tjitemdrw.ipdl? 
N0000=239&N0500=lE_N/;>=<=<<:;///&N0001=250&N0552=9&N0553=000006" 
TARGET= n tjitemdrw"> drawing 3 It is for explaining the multilayer capacitor 1 by 1 operation gestalt 
of this invention. Drawing 1 It is the perspective diagram showing the appearance of a multilayer 
capacitor 1 , and drawing 2 is the plan in which having a specific cross section and showing the internal 
structure of a multilayer capacitor 1 , and the cross section where (1) differs from (2) mutually is 
expressed in drawing 2 . Moreover, drawing 3 is the plan showing the typical path and typical direction 
of current which flow in a multilayer capacitor 1 by the arrow head. 

[0017] The multilayer capacitor 1 is equipped with the main part 2 of a capacitor which is specified with 
the length direction size L, the crosswise size W, and the thickness direction size T and which makes the 
shape of the square pole. The main part 2 of a capacitor has the 1st and 2nd end faces 7 and 8 which are 
specified with the 1st and 2nd sides 5 and 6 which are specified with the 1st and 2nd principal planes 3 
and 4, the length direction size L, and the thickness direction size T which are specified with the length 
direction size L and the crosswise size W, and which carry out phase opposite, and which carry out 
phase opposite, the crosswise size W, and the thickness direction size T and which carry out phase 
opposite. 

[0018] Moreover, the main part 2 of a capacitor is equipped with two or more dielectric layers 9 
prolonged in the direction of principal planes 3 and 4, and at least one pair of 1 st and 2nd internal 
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electrodes 10 and 1 1 which counter mutually through the specific dielectric layer 9 so that a capacitor 
unit may be formed. 

[0019] Drawing 2 (1) shows the cross section along which the 1st internal electrode 10 passes, and 
drawing 2 (2) shows the cross section along which the 2nd internal electrode 1 1 passes. 
[0020] In this multilayer capacitor 1, the length direction size L of the main part 2 of a capacitor and the 
crosswise size W are substantially made equal. Moreover, the 1st and 2nd internal electrodes 10 and 11 
have the square pattern, respectively on the real target which both has the side which extends in parallel 
to each of the 1st and 2nd sides 5 and 6 of the main part 2 of a capacitor, and the 1st and 2nd end faces 7 
and 8. 

[0021] Moreover, as shown in drawing 2 (1), the 1st internal electrode 10 forms respectively the 1st 
cash-drawer section 12 of the 1st and 2nd sides 5 and 6 and the 1st and 2nd end faces 7 and 8 pulled out 
even upwards, respectively. 

[0022] And the 1st external terminal electrode 13 of the 1st and 2nd sides 5 and 6 in which the 1st cash- 
drawer section 12 was pulled out, and the 1st and 2nd end faces 7 and 8 connected electrically upwards 
at the 1st cash-drawer section 12, respectively is formed respectively. 

[0023] On the other hand, as shown in drawing 2 (2), the 2nd internal electrode 1 1 forms respectively 
the 2nd cash-drawer section 14 of the 1st and 2nd sides 5 and 6 and the 1st and 2nd end faces 7 and 8 
pulled out even upwards, respectively. , . 

[0024] And the 2nd external terminal electrode 15 of the 1st and 2nd sides 5 and 6 in which the 2nd 
cash-drawer section 14 was pulled out, and the 1st and 2nd end faces 7 and 8 connected electrically 
upwards at the 2nd cash-drawer section 14, respectively is formed respectively. 

[0025] In the above multilayer capacitors 1, the feature of the arrangement condition of the 1st and 2nd 
cash-drawer sections 12 and 14, 1st, and 2nd extemal terminal electrodes 13 and 15 is explained below. 
[0026] First, with this operation gestalt, it has the two every 1st and 2nd cash-drawer sections 12 and 14, 
1st, and 2nd external terminal electrodes 13 and 15 respectively about each of the 1st and 2nd sides 5 
and 6 and the 1st and 2nd end faces 7 and 8. 

[0027] Moreover, when the main part 2 of a capacitor is seen to an one direction in order of the 1st side 
5, the 1st end face 7, the 2nd side 6, and the 2nd end face 8, The 1st cash-drawer section 12 and the 2nd 
cash-drawer section 14 are located in a line by turns, therefore the 1st external terminal electrode 13 and 
the 2nd external terminal electrode 15 are located in a line by turns on the 1st and 2nd sides 5 and 6, the 
1st and 2nd end faces 7, and 8. 

[0028] Moreover, the 1st external terminal electrode 13 and the 2nd external terminal electrode 15 are 

arranged so that it may counter mutually through the main part 2 of a capacitor at the front. 

[0029] The arrangement condition of the 1st and 2nd above cash-drawer sections 12 and 14, 1st, and 2nd 

external terminal electrodes 13 and 15 can make the magnetic flux in which induction is carried out by 

the current which flows in this multilayer capacitor 1 contribute to phase murder and reduction of ESL 

effectively. 

[0030] As shown in drawing 3 , current is flowing toward the 1st external terminal electrode 13 from the 
2nd external terminal electrode 15 at the illustrated condition or the time. In addition, in drawing 3 , 
black painting shows the 1st external terminal electrode 13, and void shows the 2nd external terminal 
electrode 15. 

[0031] Although the current which is mutually suitable in parallel adjoins each other mutually so that 
drawing 3 may show since the arrangement condition of the 1st and 2nd external terminal electrodes 13 
is chosen as mentioned above, it will flow to hard flow in between. Moreover, the current which flows 
between the current and the 1st and 2nd end faces 7 which flow between the 1st and 2nd sides 5 and 6, 
and 8 lies at right angles mutually. Since it is such, the magnetic flux by which induction is carried out is 
effectively offset by each [ these ] current, and can attain low ESL-ization according to it. 
[0032] Moreover, since the length direction size L of the main part 2 of a capacitor and the crosswise 
size W are substantially equal and internal electrodes 10 and 1 1 have the square pattern substantially, 
respectively as mentioned above Speaking of the path length of the current shown in drawing 3 , the 
current which connects between the current and the 1st and 2nd end faces 7 which connect between the 
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1st and 2nd sides 5 and 6, and 8 has equal path length of each other substantially. Thus, by equalizing 
substantially each path length of the current which intersects perpendicularly mutually, the counter 
acting effect of magnetic flux is heightened more, consequently further reduction of ESL can be aimed 
at. 

[0033] The following experiments were conducted in order to check the reduction effect of ESL by this 
invention that was mentioned above. 

[0034] Drawing 4 thru/or drawing 7 are drawings equivalent to drawing 3 , and shows the multilayer 
capacitors 21-24 produced in this experiment, respectively. In drawing 4 thru/or drawing 7 , a common 
reference mark "25" shows the main part of a capacitor, a respectively common reference mark "26" and 
respectively common "27" show the 1st and 2nd sides, a respectively common reference mark "28" and 
respectively common "29" show the 1st arid 2nd end faces, and a respectively common reference mark 
"30" and respectively common "31" show the 1st and 2nd external terminal electrodes. 
[0035] In this experiment, the multilayer capacitors 22-24 which the multilayer capacitor 21 shown in 
drawing 4 requires for the operation gestalt of this invention, and were shown in drawing 5 thru/or 
drawing 7 are the examples of a comparison. 

[0036] In the multilayer capacitor 21 shown in drawing 4 , both sides set the length direction size L of 
the main part 25 of a capacitor, and the crosswise size W as 2.23mm. Moreover, the length direction size 
L of the main part 25 of a capacitor was set as 3.2mm, and the crosswise size W was set [ in / both / the 
multilayer capacitors 22-24 shown in drawing 5 thru/or drawing 7 , respectively ] as 1.6mm. 
[0037] Moreover, the thickness direction size of the main part 25 of a capacitor was set as 0.5mm about 
ali the multilayer capacitors 21-24. 

[0038] Moreover, although not illustrated, about the internal electrode, about all the multilayer 
capacitors 21-24, 4 stratification was carried out and lap area was mutually made the same, and it set up 
so that the electrostatic capacity of 8.9pF might be obtained. Moreover, thickness of a dielectric layer 
was set to 0.1mm about all the multilayer capacitors 21-24, and specific inductive capacity constituted 
the dielectric layer using the dielectric of 1 0. 

[0039] Moreover, these [ 1st ] and the 2nd external terminal electrode 30 and 31 have been arranged by 
turns about all the multilayer capacitors 21-24, setting each width of face of the 1st and 2nd external 
terminal electrodes 30 and 31 to 0.2mm. 

[0040] Moreover, in multilayer capacitors 21-23, the sum total of the number of the 1st and 2nd external 
terminal electrodes 30 and 31 was set to 8, and this was set to 12 in the multilayer capacitor 24. 
[0041] When ESL was calculated about the multilayer capacitors 21-24 produced as mentioned above, 
in the multilayer capacitor 21 shown in drawing 4 concerning the operation gestalt of this invention, 
resonance frequency was set to 8.9GHz and ESL was set to 36pH. 

[0042] Moreover, in the multilayer capacitor 22 as an example of a comparison shown in drawing 5 , 
resonance frequency was set to 5.0GHz and ESL was set to 1 14pH. 

[0043] Moreover, in the multilayer capacitor 23 as an example of a comparison shown in drawing 6 , 
resonance frequency was set to 6.2GHz and ESL was set to 74pH. 

[0044] Moreover, in the multilayer capacitor 24 as an example of a comparison shown in drawin g 7 , 
resonance frequency was set to 8.0GHz and ESL was set to 45pH. 

[0045] Thus, it turns out that the multilayer capacitor 21 with which the longitudinal direction size L and 
the crosswise size W are equipped with the equal main part 25 of a capacitor of each other can make 
ESL low also to any of the multilayer capacitors 22-24 with which the longitudinal direction size L is 
equipped with the main part 25 of a capacitor longer than the crosswise size W. In addition, although 
latter one has many external terminal electrodes 30 and 31 when a multilayer capacitor 21 is compared 
with a multilayer capacitor 24, it should take notice of especially the thing acquired for lower ESL in the 
former. 

[0046] next, the length direction size and the crosswise size of the main part of a capacitor - mutual — 
etc. — ESL at the time of boiling and changing various the number of the length direction size of the 
main part of a capacitor and a crosswise size, i.e., the plane size of a main part, and the cash-drawer 
sections to each side of each internal electrode and width of face of the cash-drawer section, carrying out 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/1 1/2004 



Page 5 of 6 



to spread was calculated. The result is shown in the following table 1. 



[0047] 
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[0048] A table 1 shows the following. 

[0049] First, speaking of the relation between the number of the cash-drawer sections to each side of 
each internal electrode, and ESL, the orientation for ESL to become small appears as the number of the 
cash-drawer sections increases. This is for the parts which the distributed degree of current is raised and* 
offset electric field to increase in number by increasing the number of the cash-drawer sections, i.e., the 
number of external terminal electrodes. , 

[0050] However, if the number of the cash-drawer sections, about each internal electrode is set to 4 so 
that it may understand, if the samples 5 and 6 in a table 1 are compared, as compared with the case of 3, 
the downward tendency of ESL will be stabilizing, this increases the number of the cash-drawer sections 
- alike - following - the width of face of the cash-drawer section - narrow -- not becoming - it is 
because the effect which it will not obtain, but electric field will concentrate on the cash-drawer section 
narrowed in this way, consequently will raise ESL, and increases the number of the cash-drawer sections 
is reduced. 

[0051] Moreover, ESL can be made low, so that it may understand and the width of face of the cash- 
drawer section is wide, when the number of the cash-drawer sections is equal when the relation between 
the width of face of the cash-drawer section and ESL is seen, if the samples 1 and 2 in a table 1 are 
compared or samples 4 and 5 are compared. This is because an inductance component becomes small 
and the degree of electric-field concentration can weaken, so that the width of face of the cash-drawer 
section is wide. 

[0052] Thus, when the width of face of the cash-drawer section is taken into consideration, as for the 
number of the cash-drawer sections to each side of each internal electrode, it is desirable that it is four or 
less. 

[0053] as mentioned above, although explained in relation to the operation gestalt illustrating this 
invention, various the numbers and locations of an external terminal electrode can be boiled, 
corresponding to it in boiling and changing various the numbers and locations of the cash-drawer section 
of an internal electrode ****, for example, it can change within the limits of this invention. 
[0054] Moreover, the number of the cash-drawer sections pulled out by the 1st and 2nd sides of the main 
part of a capacitor, respectively and the number of the external terminal electrodes corresponding to it 
do not necessarily have to be made equal to the number of the cash-drawer sections pulled out by even 
the 1st and 2nd end faces of the main part of a capacitor, and the number of the external terminal 
electrodes corresponding to it. For example, though the four cash-drawer sections are pulled out and 
four external terminal electrodes are prepared, the two cash-drawer sections may be pulled out by the 1st 
and 2nd end faces, and two external terminal electrodes may be prepared in the 1st and 2nd sides of the 
main part of a capacitor. 

[0055] Moreover, although not illustrated especially, in order to obtain bigger electrostatic capacity, the 
number of the portions of the 1st internal electrode and the 2nd internal electrode which counter is made 
into plurality, and two or more capacitor units may be formed. Thus, when the number of the portions of 
the 1st internal electrode and the 2nd internal electrode which counter is made into plurality, parallel 
connection of two or more capacitor units will be carried out with an external terminal electrode. 
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[0056] 

[Effect of the Invention] As mentioned above, it sets to the multilayer capacitor concerning this 
invention. The length direction size and the crosswise size of the main part of a capacitor are 
substantially made equal, and it is made for an internal electrode to have a square pattern' substantially. 
The 1st internal electrode The 1st cash-drawer section of two sides of the main part of a capacitor and 
two end faces pulled out even upwards, respectively is formed respectively. The 2nd internal electrode 
also forms respectively the 2nd cash-drawer section of two sides of the main part of a capacitor, and two 
end faces pulled out even upwards, respectively. The 2nd external terminal electrode electrically 
connected to the 1st external terminal electrode electrically connected to the 1st cash-drawer section, 
respectively, and the 2nd cash-drawer section, respectively While standing in a line by turns on the side 
of the main part of a capacitor, and an end face, it is arranged so that so-called difference may counter 
mutually through the main part of a capacitor at the front. 

[0057] Therefore, speaking of the current which connects between the current which connects between 
two sides, and two end faces, the current which flows by the 1st and 2nd external terminal inter- 
electrode in the multilayer capacitor concerning this invention can turn the current which can turn to 
hard flow what adjoins each other mutually, and connects between two sides, and the current which 
connects between two end faces in the direction which intersects perpendicularly mutually. And the path 
length of current which connects between two sides to the path length of current which connects 
between two sides can be made equal mutually substantially. 

[0058] Since it is such, the magnetic flux by which induction is carried out is effectively offset by these 
current, and can make ESL of a multilayer capacitor small according to it. Therefore, the resonance 
frequency of a multilayer capacitor can be raised. This can mean that-izing of the frequency region 
which functions as a capacitor of a multilayer capacitor can be carried out [ RF ], and can respond now 
to RF-ization of the electronic circuitry where such a multilayer capacitor is applied enough. 
[0059] In this invention, if it has the two or more 1st and 2nd cash-drawer sections, 1st, and 2nd external 
terminal electrodes respectively about each of two sides of the main part of a capacitor, and two end 
faces, low ESL-ization can be attained more. 

[0060] Moreover, in this invention, low ESL-ization can be attained for the degree of the electric- field 
concentration produced in the cash-drawer section more certainly with slight weakness, without 
[ therefore ] narrowing width of face of the cash-drawer section, if it has the four or less 1st and 2nd 
cash-drawer sections, 1st, and 2nd external terminal electrodes respectively about each of two sides of 
the main part of a capacitor, and two end faces. 

[0061] Moreover, in this invention, if the number of the portions of the 1st internal electrode and the 2nd 
internal electrode which counter is made into plurality so that two or more capacitor units by which 
parallel connection was carried out with the 1st and 2nd external terminal electrodes may be formed, it is 
effective in a miniaturization and high-capacity-izing of a multilayer capacitor. 



[Translation done.] 
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2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective diagram showing the appearance of the multilayer capacitor 1 by 1 
operation gestalt of this invention. 

[Drawing 21 It is the plan showing the internal structure of the multilayer capacitor 1 shown in drawing 
1 , and (1) is shown with the cross section along which the 1st internal electrode 10 passes, and (2) is 
shown with the cross section along which the 2nd internal electrode 1 1 passes. 
[Drawing 31 It is the plan showing in illustration the typical current which flows in the multilayer 
capacitor 1 shown in drawing 1 , and its direction. 

[Drawing 41 It is drawing equivalent to drawing 3 showing the multilayer capacitor 21 concerning the 
operation gestalt of this invention produced in the example of an experiment carried out in order to 
check this effect of the invention. 

[Drawing 51 It is drawing equivalent to drawing 3 showing the multilayer capacitor 22 similarly 
produced as an example of a comparison in the example of an experiment. 

[Drawing 61 It is drawing equivalent to drawing 3 showing the multilayer capacitor 23 similarly 
produced as an example of a comparison in the example of an experiment. 

[Drawing 71 It is drawing equivalent to drawing 3 showing the multilayer capacitor 24 similarly 
produced as an example of a comparison in the example of an experiment. 
[Description of Notations] 

1 Multilayer Capacitor 

2 Main Part of Capacitor 

3 1st Principal Plane 

4 2nd Principal Plane 

5 1st Side 

6 2nd Side . 

7 1st End Face 

8 2nd End Face 

9 Dielectric Layer 

1 0 1 st Internal Electrode 

1 1 2nd Internal Electrode 

1 2 1 st Cash-Drawer Section 

13 1st External Terminal Electrode 

14 2nd Cash-Drawer Section 

1 5 2nd External Terminal Electrode 
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DRAWINGS 



[Drawing 1 1 
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[Drawing 51 
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3>^>+i-*#:2<Dfi$^|6]T|-SL<htI 
Sgg 1 *s«fcI«B 2 ©rtSPffiSs 1 0 *5cfctf 1 1 ©«7t*- 

>**HWk:iE*»fr*. in i <Dnw>mm 1 o ©« 1 
©^iwlspi 2fe«trK«2©rtw««i i©m2co?itu 

85 7, 8o«*±KS"f-tn-engisu-r«t"5K»i« 




hi 3 t»2©giitjixaii 4»cSftt*n*iS2on»ss 



1 

fetsn&mttm-r&mi *5<j;£KSiS2©3E®. sfriass^ 

X.. 

t> i #©fs i *5j;t>*^2 ©naMtssai*.. 

>-iJ-##©WE8 1 43 .fctffB 2 ©«5&£>tf(cff5 l fc,fc 
Xffi 2 ©*Si®©&* bT¥frfc»tf SH**"*-*, 

m'M.mziEftBw<ij?->& j tn*n&i,* 

mmm i ©rtflsastt. Mats i *«tif» 2 ©#m& e. 

tfKfK 1 J;tfS& 2 ©«ffi©**±K:*T-tn-en9l* 
asnsl&l ©SlfflbgR&JE^LT&O. 
ffiESB 1 ©3IW b»#gi#HJ3nfclMHJS 1 *s«ttf»2 
©«ffifc&tffcm*<fctftB2©*B©#*±Ktt. W 

eft 1 ©9imL*fc-tn*n*»wfc*i(t*n*Ks 1 © 

fifriem 2 ©ftgpfM«. iWKft 1 * * # * 2 ©#jh& 
u\zm 1 4$«t^jB 2 ©sgjs©&* ±iz$.-?*:n?nmg 
m s ik 2 cd 31 m b m&Wf$L b t& 0 . 
«Ei(i2ogiuu»«»gi#uanfcWE*i*J:i«B2 

©ftlffi&Stffcft 1 ©*5«fctfft 2 ©$«©#* ±fctt, 

mcffi 2 ©3ii±) bafc^n^nat&WfciftKs *i*ft 2 

HtlEft 1 ©*fiWF-««£t&Eft 2 <0^«iSHP*«i: 

«. mess 1 iszxm 2 <Dmmts.*>xt\zfa 1 2 

[|»*S2] WEftl:fe.fctfft2©fiilHfe&m:ftl 
*J:tf*2©JBliSI©«-«fKWbT, &**t2&©li«lEftl 

te&wm 2 ogim L-f»& zzMztumm 1 *5«kt*ft 2 

[l»3j»»3] ttBftl£J:z*ft2©«B&:&cft:fti 
*3J;f/m 2 ©SSffi©&>!? (CM LT. 4 "Djy.T©ltfE 

ft 1 ts itxju 2 ©gim b»& <=> KitfrESS 1 &<fctfft 2 
©*awmi«*«**, ffi?*j«i©E«©«ji3>^ 

[»*« 4 ] ffiEft lfi±I)!»2 ©Jl-SffPtSfcJ: 



(2) tPS2 0 0 0-3 2 3 3,54 

2 

firraJc^ic, ftrEfti©rtg|$«®<hiiftESS2©(*|gpm 

s<t©Mr6]T-5gp^©a«i«a«t^ns, »#jsifcv> 

L 3 ©^Tn^tcE^©8cB3 >x>-tf-„ 

[0 0 0 1] 

[««©«"*-*»*#»] E©«wtt. sin>f>u- 
sn»**ji:3>5*>-tf-KW"rst>©T**. 

[0 0 0 2] 

10 [fi£*©£fcfl5] £©»Wfc£oT«***ft*©aW=i 
>f>D-ilt, fctAtf#W2-2 B62 16fi!t 
«t:E«Stifc'b©««**. £H»cE*SnfcflWB:J> 

x>-y-«. itsjs«t«T©^ffl»cjg-rs e t-5(c. ««m?ij 

-f>y^>X (ESL) ©ffi«ML**HSftTtr»S. 

[0 0 0 3] ■?•©£:#. WJt©««Wi&fl'bTSV»IC 
»lfi!-r*«-*W*©»ll*«tlKSB2©rt«ll«tt, *tl 
JpfL 3>5*>1t*#:©1S*HfO-r-5 2t?©fflaH©^< 

t t>-#±{c£x3i£fflsn<s*ggsc©3iaj basses* 

U **©gifflb»lcMtbT. KiW7IM«iWt6 

©«Bf±t*v>T, fti©w»*«©M»©gimb»K 
fn**i«*sn*«ftcDj(5 1 onwmtiR 2 © 

t*3g|5««i©1«|gc©gitU LSPtcjgiit$nsi9S!c©^ 2 ©^ 

[0 0 0 4] C©«t-5&«J5RIC*^T. fctAtf. ffl 
©n«S(Rpit*©#**»6JB 2 ©^«|5Sg^tt®©#4r C 
l^^oTttSfE^SKtlSt, Cl©<8fE©^[olJcJ;oT^-© 

#rt#fc**ttteWttE3*u ^©fc^as-r >^^^ 

30 @t^2©nSP«3^mffit*^StcEBShTlriS© 

»i©ni»ja : FWst«2©*i.aiMB : f-*afc3^»D 

S. *©««. ESLOlS8l*B4Ct*fT4*. 
[0 0 0 5] 

>-9-*«:©ffi*tiR]T«.2o©ssffl±{ctt, v»rn©n» 

SS^€SSrfc{4B$-B-TV^ctVi©T, Z\tlt> 2-DCDiQm 
©^^©jfi^lc*ViT«. ^©4B&»«££Ka<)£ft! 
40 »T?#-f. ESL©— H©fi«©tt»ft)&"3TV>*. 

[0 0 0 6] C©%B^©B6<)tt. {gESL^tt: 

* if iK b =t 5 £ T ^> c <t r ^5 a . 

[0 0 0 7] 

[«Hs»ft"r*fc«>©^a] c©56««, ±a>©^« 

(RrmtbT^S. 

[0008] -r&to-s. d©fg^(c^sifiji3>T ; >-9- 

50 *5«t^ff**|flI-tfttc:J;oT«3t$n, 
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ffi£«*lfr+te£*«SSKWK«UV». B3#t£:|*£ftLT 
S«»Wr*« 1 J:tf#5 2 ©£®, fi$^|6j^*3 J: 

j*»C«J:^Tffi3£*n*ffi»Ift-r** 1 *S*.XfifR 2 ©3$® 
[0 0 0 9] u®3>r>f*#:lt 3E®©#|SJ 

■54>ft < £ "b 1 1 *>«J:tf!g 2 ©ftflWtSSfllAT 

us. ;in£Jgi&J;tfiPS2©i*iS|5tt1gte:. tt>»c, 3 
>x 1 feJ:tflB2 ©fflHft 1 *5<fc 

2 ©$j®©#* tc*f LT^ff ic®yt^ja$r#-rs, 

[0010] $ 1 ©|*38|S«g«, JR 1 * &T*m 2 

©#j®ft£>tft~ss i &&um,2 ©sg®©&*±i;:3:T^ 

1 ©31 tH * tH 3 n^m 1 *5<t ff§ 2 ©ffl®ft 5 
mc^l*3<kt/^2cD®]S©#^±^«. ^l©§lttlb 

[0 0 11] flfcfr. Sl2©ftg|$€6ste. 3HiS«ktfSS2 

©flH®ftStffc|g l *J:tf«2 ©J8iB©&*±fc:ST* 

2 ©gitHLgpdtgi^wsnfc^ i *5<ttfifs2 ©w®ft s 

mcmi©*5<t^2©Sg®©«->er±fctt, fg2©i?IW 

[0 0 12] fit, m©fl4»WP«B£*S2©fl.» 
i»^*at»4. «l*SJ:^tS2©«ffi3ft6^fciBl*S± 
tf»2©ffl®±fc:feVVTXSfctt#££'bfc:. fflgft-5 
t>©#:3>^>1t*{*&^bTSW~iEHT#ftT£J; 

[0013] zKojBWKistvT:. Nfi«J:cnR2CDflno 
ft£tf(c?Bl *>J:tfSf5 2©Sg®©&*l;:HLT, 

[0 0 14] *&. £<D5EWfc::feV>T. gSli5J:tfSS2 
©ffijfflft^DtlCSfi 1 J3«ktfffi 2 ©iBM©&*K:WbT, 

S*4^KT (£it) ©»l*sJ:tfiB2©gittlLfffc& 
1 is .fctfffi 2 ©naUiS? *«*«^.« d i**«fc 0 

[0 0 15] ^©^{CiSHT, ff*Ktt. iR 

1 2 onauss^ «mc«toTafe5>Jttttsnfc« 
ns. 

[0 0 16] 

[f£WOSiato»I] Hl&nua3tt. C©|£^©— 
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S^»tBfcJ:*»li:3>x>0- 1 £iftB;rrS/fc#>©*>© 

t, iii 1 a, ,#tJi3 >T r >-9- 1 co^m^-rmmmx'^ 

^fccTStW^J&D, 02tCi3^T\ (1) t 
(2) £ttS^KSft*«M)a«a&b3*TT^S. *Jfc. 

ftSi&i5=J; ittW ££:EPT^-f¥®0T-& « . 
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oT^^n^ffi*H6]-r^^ 1 i5«fctffS 2 ©£® 3 iick 
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tsnsffl&iprrsgs 1 & itfsfs 2 ©fflij® 5 *5<fctf 6 . 

mm^n^m^-r^ 1 * cttfm 2 ©as® 7 *$«t # 8 

[0 0 18] =J>^>t>-*#:2tt. 3E®3*3J;^ 

4©^tCJ£tf3*gfSc©i§«#:«9. &5W:3>f> 

20 i^a - 7 h J; ? t;^Soit#l 9 ^ t tx 

2v»fc*rwrr*iW5K i *t©£s i *«trxiB2 ortss 

Ml 0i5«ktfl ltHATW*. 
[0019] 02 ( 1 ) tt, |R i ©rtS&ttSs i o **a* 

Sfc, 0 2 (2) tt. ^2©|^g|?«ffil 1 
[0 0 2 0] £CDgtl3>f>'t)-l lC*SV»T. n >^> 

if*fls 2 ©s^^i^i^-ffiL iti^^-sw.!: itmmmz 

«U<dtt£. JR l«J:cmi2.0ftffMl 043 

itfiitt. ifelc, 3>7*>i**flK2©»i*±tffl$ 
30 2©«®5;&«ktf 6ftSIflC»l#J;tf»2 0Slffi7:fe 
«fctf8©«-*{CttbT¥frfc@tf£i2£W-r£, HKM 

[0 0 2 1] &fz. HI 2 (1) IC^-Ti^lC. JR10P1 
SlttlOlt »l*J:tf*2©fllB5*J:^6ft:6« 
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[0 0 2 2] fLT, fHWSitbLSPl 2ifim&m2tl 
1tm 1 *3 £Ztm 2 ©fflJ® 5 * ft; S^ICJB 1 *5ct^ 
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[0 0 2 3] M*-, 0 2 (2) IC^-Tct^tC, ^,2 din 
fliftlllt »l4JJ:«fB2©«lffi5*$J:^6«t6rX 
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JB2 0lHIB7 4jJ:tf8©**±Jctt. ^2©3IWbS|5l 

4 jc^-n^n«M6*i(cj*iit$n^^ 2 ©nawB^ig 1 

50 5*tW5ns. 
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5, ftl©$SH5 7, ft2©«®6, ft 2 ©5$® 8 <DMfr 
T-*|«JfC^,fci^, ftl©3lttlbg|Sl 2£ft2©3lffl 
U»l 4 tttSESfcSfe^TTfet), Lfd'oT. ft 1 ©fl- 

aaa^wa 1 3 tft 2 ©^awptea istii ft 1 * 

«t ft 2 ©#JB 5 *5 Jctf 6 & 6 left 1 *J«fc ft 2 ®*g 

® 7iS«t^8±fCi3^T^S»C^*t 

[0 0 2 8] S ft 1 OftflStfmtff 13tl2®n 
6Wmt«l 5 £»4, 3>f>t*#2^LTIIril: 

[0 0 2 9] ^±©£5&ftl:fcJ;tfft2©g|ttlbgPl 
2:fc«fctf 1 4&Stf»Cftl43«ktfft2©naB^»B5l 

U ESL©<a«ic*F#s-a-si:i:*«-r**. 
[0030] 111 3 izm-r ct -5 -t. m^hfiivim 

M-flUI?Wil 3(cKD^oTttnTV»«. ft:*. 03T 
tt, ft 1 CD^aW^tS 1 3 &Jjg&0 -?7KU ft 2 ©H 

[0 0 3 1] ft 1 2 ©fl-SPSS^HS 1 3 ©BE« 

«»«»mao«k -5 caantus ©t\ Hs^etM 
ofc^tc s«r»t¥fftiai<ftttEtt, av>£R 0^-5 few 
©MTffiWfflfcaftnsjitK&s. sfc. fti*5J:tfft 

2 ©flWffi 5 iicktf 6 PflTSitnS«8ft£:ft 1 *5«tt/ft 2 © 
SSH 7 33 J: 8 WTttEtl -5 ««( t »4S VMCtftSJ L- T V» 

n*ajRtt«**WKiffi«:an. iSESLftsH*ui*i 
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0*5<i:tf 1 l#SMtWfcjE2F»©/^-->£ 
*n*nWUTVsS©-C, 0 3 t^Lfc«Slt©S!?&StC 
•3V>TV»*tf, ft l*5cktfft2©ffli]B5:fecfctf 6fW£iSi§ 
^«S9i£tftl*3J;Utft2©^H7 43«taC8mS^«SS 

i:ttsi^»K*RWK:<¥bv>littfi*^rLTV»a. £©£ 
3»c. av>fcifi£TS1!i*©a«»ft&l««fc*§<85fc 

[0 0 3 3] JiifibTtJcoftdWfgBJfdctSE S L©{ft 
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[0 0 3 4] B4fct»L,H7tt, **HStt. 0 3ICfflS 
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T>D-2 1~2 44wUT^5. 04&V>b0 7 (C&l^ 
T, 3>7*>U-JW***ao#HIW# T2 5J T^b. 

» i *3«ttf» 2 cD«i*f n*n«iffl#«N» r2 

6J iSitf T2 7J TiRU ft 1 43J:£*ft 2 ©SgfflSr^- 
fH?n#ffl©#l«8F-*l T2 8J *5«fctf T2 9J T^b, 

ft i ft 2 vn-mmmm&^n^n&mv&mft 

^ T3 0J T3 lj 

10 [0 0 3 5] C©^fC43V»T. 04l:^L.fctl3> 

&lr>bH7K3Kbfc*IB3>X>lJ-2 2-2 4tt, Jttt 

[0 0 3 6] 04lC^bfe»Hn>x>-tJ-2 HC*3Vi 

•tf}£Wte. jR^Ttt), 2. 2 3mm£ta:5£bfc:. 

0 5ftl»b0 7tc:-?-tl^n^bfc«H3>7 J >-y-2 2~ 
2 4 {C*5^Ttt. ^>^>tJ-*#:2 5©S3# 
|*-«H*L£3. 2mmlCfS:5£b, fi*|ft«WSl. 6 

20 mmtClS^b^:. 

[0 0 3 7] «i3>f>i^2 1~2 4©f^T 

fcOl^T. n>x>-y-*#:2 5 ©ff ^fa^ScS: 0 . 5 
mmlcSjgbfc. 

[0 0 3 8] HjRb&V»*t. rtSJWifC^ViT 

tt. WHn>^>it2 1~2 4©T^T{Ct?ViT. 4jf 

je*j«u aaoB»tst>icHi;iu 8. 9pF©f 

£. Wlla >^>-y- 2 1 ~ 2 4 ©T^TtCOHT. 0. 
lmmtb. Jtli«*#l O0M«tt*J8V>Tf|«ttJI 
30 £«Mcbfc. 

[0 0 3 9] «Hzi>^>tJ-2 1~2 4©T^T 

ICO^T, ft l*5«t^ft2©^g|5S|8^«a3 0&J;tf3 

1 ©£•*!£ 0. 2mmtU^5, dn^ftl33«t^ft 
2©^t-g|5«^tta3 0*5J;^3 1 ££5tc8E«b;t. 

[0 0 4 0] tl3>f>1t 2 1 ~2 3 tC&t^T 

tt. ftl*3ct^ft2©nai?ffi : P«a3 0*5«t^3 1©^C 
©-&lt$8<i:b, W»a>T r >it2 4JC43^T«, ZLtl 
Sl2il/fc. 

[0 0 4 1] ±ai©J;o^Sa$tlfcWlla>5 i >-9-2 
40 l~2 4lCO^TESL$*»fetC5, d©5gf§©#l 
M^ffitC«S04{C^bfc«Hn>5 i >tJ-2 ITU Pi 
mm^fkHfiS. 9GHztftO, ESL*<3 6pHt!i 

[0 0 4 2] H5CSbfcJttt«ibT©»JB=i 
>r>t2 2T«. ^c£jq&ft«<5. OGHziftD. 
ESL^l 1 4 pHiftot 

[0 0 4 3] H6lCwbfcJttt«ibT©«ii3 
>f>1f2 3Tli *S^«Sct5<6. 2GHziftD. 
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-r>t2 4T-H &MfflML&&8. OGHztftD, 
ESL#4 5 pHt&ofc. 
[0 0 4 5] Z\<D&?\Z. ft^lSj^Lt^^ft 
W£#5^lC^L^3>x>1**ft:2 5&filx.SW«3 

Vi3>x>-y-*^2 5$rfi§^.§S$)i3>x>-y-2 2~2 
4©^t*nic:*fL-Tt>, ESL£fS<Ti*&;i<hat;b#> 
£>. &i5. ffim^>^>-*2 1 £*SJi:3>x>i*2 4i 
^itH&bfci:*. ^#©*^M-6C^IM3 0*5J;^3 
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* s l nx v £ ii \z ® iz m g -r ^ #t? & & . 
[0 0 4 6] >:«c, 3>r>iM=#©*£#iaN-i&£« 

<Dm&m*^m*-rcm'&iz$!>\ l iz>ESL&3tit>tz. &tf 
<d%luz\** ^©^T^an-o^. 

[0 0 4 7] 

[36 1] 











ESL 




1.5mm □ 


2 


0.1mm 


63.8pH 


2 


1 .BmmD 


2 


Oimm 


47.8pH 


3 


2.0mm □ 


2 


0.5mm 


36.1 pH 
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